Purpose: Hypertension (HT) is considered to be the most common disorder in the general population. Demographic data indicate that older adults commonly suffer from HT. Older age is one of the key factors affecting the adherence of patients with HT. The main purpose was to identify demographic, socioeconomic, and clinical factors that affect adherence in older adults with HT. Materials and methods: This cross-sectional study included 150 patients (84 women and 66 men) with mean age of 72.1 years. The Hill-Bone Compliance to High Blood Pressure Therapy Scale (Hill-Bone CHBPTS) was used to evaluate the adherence to therapeutic recommendations for HT. Results: The mean score obtained by the patients in the Hill-Bone CHBPTS was 20.19 (SD±4.05). The linear regression model showed the independent predictors of the total score (P,0.05): 1) age, each subsequent year of life raises the total score by an average of 0.2 points; 2) gender, males raise it by an average of 1.34 points compared to females; 3) education, a secondary, higher, or higher professional education lowers it by an average of 1.75 points compared to a primary education or no education; and 4) living with the family, having familial support lowers it by an average of 1.91 points compared to living alone or in an organized institution. Conclusion: Our study has shown that the variables of age, education level, and living with the family were statistically significant in explaining the adherence rates. Health care professionals should pay more attention to older HT patients who have a low level of education and who experience the lack of social support. There is a need for a tailored education among this group of patients to better understand and adhere to medication treatment.
Introduction
Hypertension (HT) is considered to be the most common disorder in the general population and poses a health and economic problem worldwide. The definition given by the Writing Group of the American Society of Hypertension (ASH) states that HT is a progressive cardiovascular syndrome with many causes that result in both functional and structural changes to the heart and vascular systems. 1 Therefore, attention should be paid to the overall assessment of the circulatory system, as well as other risk factors for the occurrence of this disease. In the worldwide population, HT affects 26.4% of people, and statistical projections indicate that by 2025, one-third of the population will suffer from HT. 2 In the Polish population, HT occurs in 29% and is even more prevalent in the group of people older than 65 years, who account for over 50% of cases.
after 65 years of age affects 58.9% of the population and it affects over 70% of those aged 80 years or older. 4 Treatment of older adults in accordance with the guidelines of the Polish Society of Hypertension (PSH), the European Society of Cardiology (ESC), and the European Society of Hypertension (ESH) greatly reduces the risk of strokes and the number of deaths. 3 Regardless of age, blood pressure should be maintained below 130/80 mmHg. 5 In older adults, it is recommended that antihypertensive therapy is conducted with caution and prudence due to atherosclerotic changes leading to myocardial ischemia and cerebral stroke. An overly rapid reduction in blood pressure can contribute to the diminished perfusion of vital organs and even aggravate ischemic changes. 6 The condition for achieving the desired therapeutical effects is taking medications as prescribed and adhering to medical recommendations, as well as cooperating during every stage of the treatment. Unfortunately, the lack of cooperation and adherence to an accepted treatment regimen is one of the most challenging factors contributing to the low success of therapy in many chronic diseases. 7 Many factors can affect the adherence in patients with HT. Among them are an older age, a low level of education, the possibility of side effects during pharmacotherapy, problems with memory or poor cognition, low socioeconomic status (unaffordability of medications), and the lack of proper instruction on the use of medicines from the health care professionals. 8 It should be emphasized that the optimal control of blood pressure is extremely important for preventing complications. Unfortunately, because HT is asymptomatic, unless extremely high, patients often believe that there is no need for medication adherence, and that is why education is so very important, and this aspect needs to be included in the educational program and verified that the patient understands this point. Studies show that only a small proportion of patients with HT control their blood pressure, which results in low adherence to antihypertensive medications. 9, 10 The factors influencing adherence can be divided into internal and external circumstances, as well as intentional and unintentional circumstances. 11, 12 AlGhurair et al 13 demonstrated in their meta-analysis that adult adherence can be placed into these additional five categories: demographic, medical, medication, behavioral, and economic. The term "medication adherence" is defined as the extent to which a person's behavior agrees with the recommended medication regimen from the health care providers. 14 The terms "compliance" and "adherence" are used interchangeably in medical nomenclature and refer to the patient-physician cooperation, adherence to medication, lifestyle modifications, and dietary plans. 15 In the model by Leventhal and Cameron, 16 medication adherence is a self-regulatory behavior. Moreover, patients often try to understand their illness by creating their own model by conceptualizing it as the representation of an illness. 17 Unfortunately, this does not always lead to proper adherence. Adherence to therapeutic recommendations and cooperation with a therapeutic team reduce the risk of cardiovascular complications, decrease the expenditures associated with treatment, and improve the patients' quality of life (QOL). 18 The patient-doctor cooperation affect was better adherence to recommendations, which has a positive affect on biopsychosocial functioning. Successful cooperation and perseverance have a positive effect on the course of the disease and add to the level of satisfaction for the patient and the entire therapeutic team. 19 Considering the physiological changes in the human body and numerous comorbidities, the treatment of HT in the older adults is a great challenge for health care providers. Age may affect the pharmacokinetics of therapy and lessen the patient's ability to follow treatment recommendations. 20 The level of adherence to recommendations and cooperation is a dynamic phenomenon during pharmacotherapy. It can change in a patient depending on the stage of treatment and in relation to the frequency of follow-up visits. It has been noted that patients are usually conscientious about taking their medication before the impending date of a visit to the doctor; after the visit, they return to their previous habits no matter what the health care providers' recommendations may be. Such variable behavior, in terms of adherence to therapeutic recommendations, is called "white coat adherence." 21 The level of adherence also changes during the course of treatment to the disadvantage of patients in long-term treatment, and many reasons exist for diminished cooperation and adherence.
Risk factors for non-adherence to medical recommendations in antihypertensive therapy can be divided into four groups. The first factor related to the disease, such as the asymptomatic course of HT and the lack of immediate effects of the dose omission. Other factors are directly related to the patient, including failure to diagnose, social isolation, mental illness, a low level of awareness, a lack of knowledge about complications of untreated HT, a lack of active participation in therapy, and a failure to observe the dates of the follow-up visits. Declining levels of cooperation and adherence may also result due to the health care providers, not allowing enough time for the patient, the lack of therapy intensification, long waiting times for appointments, and the absence of proper communication between the health care providers and the patient. The last group of factors contributing to nonadherence is directly related to the therapy. The complexity of the dosing schedule discourages medications taking in accordance with the dosage directions, the duration of the treatment is long, there are negative effects for no treatment, side effects can occur, and there is a higher cost associated with treatment. 22 There are many reasons for non-adherence to medical recommendations; however, some of them are directly related to the choice of appropriate antihypertensive therapy, including ineffectiveness, side effects, patient's low QOL, and the high cost of therapy. For this reason, a major role is that of the attending doctor who, when planning pharmacological treatment, should select drugs with the utmost care to eliminate risk factors that may contribute to therapeutic failure and encourage the patient to participate actively in the entire process. 8, 23 In this context, a true adherence concept is essential, which is defined as the extent to which the behavior corresponds with agreed recommendations from a health care provider. 24 Non-adherence to medication may lead to increased morbidity, mortality, and additional costs to the health care system. Therefore, it is essential to know the patient's true adherence to medication, understand the causes of low adherence, and take actions to improve adherence. 25 Therefore, the purpose of this study is to identify demographic, socioeconomic, and clinical factors that affect adherence in older adults with HT.
Materials and methods

Study design and patients
This cross-sectional study included 150 patients hospitalized at the University Clinical Hospital in Wroclaw, Poland, due to the regular control of blood pressure visits. The mean age was 72.1 years (SD±8.0), the mean duration of illness was 6 years (SD±4.76), and the mean number of hospitalizations in previous years was 14.5 (SD±9.39).
Inclusion criteria
Inclusion criteria to participate in the study were as follows: 1) an HT diagnosis based on the guidelines of the PSH, 2) HT lasting at least 12 months, 3) age $65 years, 4) HT treated pharmacologically with at least one antihypertensive drug, 5) absence of cognitive impairment, and 6) mental disorders, as well as 7) the written informed consent of the patient to participate in this study.
Ethical considerations
The study protocol was approved by the Local Bioethics Committee at the Wroclaw Medical University, Poland (decision no KB-144/2016). Informed consent was obtained from all the patients. Each patient's right to withdraw from the study at any stage and the confidentiality of their responses were emphasized. The study was carried out in accordance with the tenets of the Declaration of Helsinki and Good Clinical Practice guidelines.
Measurements
Sociodemographic and clinical data were obtained from interviews performed by a specialist nurse and from patient records. The Hill-Bone Compliance to High Blood Pressure Therapy Scale (Hill-Bone CHBPTS) was used to measure adherence. 26 The Hill-Bone CHBPTS questionnaire allows us to assess patients' adherence to recommendations for HT therapy. The scores of this questionnaire range from 14 to 56 points. The higher the number of points, the lower the level of adherence. It should be pointed out once again that giving the answer to the question "all the time" means that the patient is all the time non-compliant.
The Hill-Bone CHBPTS is a measure of antihypertensive treatment compliance that includes 14 items grouped into three subscales: 1) reduced sodium intake, 2) appointment keeping, and 3) medication taking. Each item is scored on a 4-point scale, response options consist of "none of the time=1", "some of the time=2", "most of the time=3", and "all the time=4". The global score may range between 14 and 56 points; the higher the score, the lower the treatment compliance. Giving the answer to the question, "all the time" means that the patient is all the time non-compliant. In this study, we used the Polish version of the Hill-Bone CHBPTS, which showed sufficient psychometric quality in different aspects of acceptability, reliability, and validity with the Cronbach's alpha score for the entire questionnaire at 0.851. 27 
Statistical analyses
Statistical analyses were performed with the use of R software version 3.5.0 (R Development Core Team, Foundation for Statistical Computing: Vienna, Austria). 28 The normality of the distribution of variables was examined using the Shapiro-Wilk test. 
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Uchmanowicz et al specific variables were determined. A comparison between two groups was made using the Mann-Whitney test. A comparison between three and more groups was made using the Kruskal-Wallis test. When statistically significant differences were detected, post hoc analysis was performed with the Dunn test to identify statistically significant groups. Correlations between variables were obtained using Spearman's rank correlation coefficient. Multivariate analysis of the independent influences of many variables on the numerical variable was analyzed by linear regression. The results are presented as coefficients from a regression model with a 95% CI. The results are considered statistically significant with a P-value of ,0.05.
Results
Clinical and sociodemographic profile
Detailed clinical and sociodemographic characteristics of the patients are summarized in Table 1 . Thus, the subjects demonstrated low compliance with appointment keeping and medication taking least ( Table 3) .
Correlations of quantitative demographic and clinical factors with the Hill-Bone ChBPTs
There were statistically significant (P,0.05) correlation coefficients in the following comparisons: 1) the total Hill-Bone CHBPTS score is positively correlated with age and duration of disease and negatively with body mass index (BMI); 2) the frequency of lower adherence regarding appointment keeping is positively correlated with age and duration of disease; and 3) the frequency of lower adherence regarding medication taking is positively correlated with age and duration of disease and negatively with BMI (Table 4) . There were statistically significant (P,0.05) differences in the following comparisons: 1) men more often disregarded recommendations about reduced sodium intake; 2) widowed people tended to be less adherent regarding medication taking and appointment keeping more often than people who were in relationships; 3) people with a higher education tended to be more adherent regarding medication taking, 4) people with a secondary education, basic education, or none education were more likely to have low adherence regarding appointment keeping than people with a higher education; 5) retirees were more likely to be low adherers on taking medications and on appointment keeping than occupationally active people; 6) people who living alone or in organized facilities have lower adherence level regarding appointment keeping and medication taking than people living within a family; 7) people with HT stage I more likely to have low adherence regarding medication taking than persons with HT stage II; 8) people with hypercholesterolemia were more likely to have low adherence regarding appointment keeping than people without hypercholesterolemia; 9) people with coronary artery disease (CAD) more likely to have low adherence regarding reduced sodium intake and appointment keeping than people without CAD; 10) people who take alphablockers had higher adherence to appointment keeping than the those who did not; 11) people who take thiazide diuretics were less adherent to taking medications than those who did not; and 12) people using polytherapy were less adherent to taking medications than those who used monotherapy ( Table 5 ).
The result of the multivariate analyses of sociodemographic and clinical factors on the Hill-Bone CHBPTS The linear regression model showed the independent predictors of the total score (P,0.05): 1) age, each subsequent year of life raises the total score by an average of 0.2 points; 2) male gender, raise it by an average of 1.34 points as compared to females; 3) education, a secondary, higher, or higher professional education lowers it by an average of 1.75 points compared to a primary education or no education; and 4) living with the family, having familial support lowers the total score by an average of 1.91 points compared to living alone or in an organized institution ( Table 6 ). The R 2 coefficient rise of 41.86% for this model means that 41.86% of the variation of the total score is explained by variables taken into the model. The remaining 58.14% depends on variables not included in the model and on random factors.
The influence of sociodemographic and clinical factors on the Hill-Bone CHBPTSreduced sodium intake subscale The linear regression model showed the independent predictors of the total score (P,0.05): 1) diastolic pressure, each additional millimeter of mercury lowers the total score by an average of 0.02 points; 2) retirement status lowers it by an average of 0.44 points compared to employed or retired patients; and 3) taking angiotensin-converting enzyme inhibitors, the medications raise it by an average of 0.65 points (Table 7) . 
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Adherence among older adults with hypertension Note: P, level of statistical significance. Abbreviations: AA, alpha-adrenolytic; ACEI, angiotensin-converting-enzyme inhibitor; ARB, angiotensin receptor blocker; BA, beta-adrenolytic; BMI, body mass index; CCB, calcium channel blocker; Hill-Bone CHBPTS, Hill-Bone Compliance to High Blood Pressure Therapy Scale; HT, hypertension; JNC, Joint National Committee; TD, thiazide diuretic.
The R 2 coefficient rise of 23.92% for this model means that 23.92% of the variation of the total score is explained by variables taken into the model. The remaining 76.08% depends on variables not included in the model and on random factors.
The influence of sociodemographic and clinical factors on the Hill-Bone CHBPTS -appointment keeping subscale The linear regression model showed the independent predictors of the total score (P,0.05): 1) age, each subsequent year of life raises the total score by an average of 0.04 points; 2) gender, males raise the total score by an average of 0.42 points compared to females; 3) marital status, being in relationship raises it by an average of 0.63 points compared to being single, divorced, or widowed; 4) living with family, having familial support lowers it by an average of 1.01 points compared to living alone or in an organized institution; 5) hypercholesterolemia, the condition raises it by an average of 0.81 points; 6) taking beta-adrenolytic, the medication lowers it by an average of 1.27 points; and 7) taking calcium channel blocker, the medication lowers it by an average of 0.64 points ( Table 8) .
The R 2 coefficient rise of 36.37% for this model means that 36.37% of the variation of the total score is explained by variables taken into the model. 
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The influence of sociodemographic and clinical factors on the Hill-Bone CHBPTS -medication taking subscale
The linear regression model showed the independent predictors of the total score (P,0.05): 1) age, each subsequent year of life raises the total score by an average of 0.16 points; 2) education, a secondary, higher, or higher professional education lowers it by an average of 1.69 points compared to primary education or no education; and 3) alcohol consumption, the condition raises it by an average of 1.09 points ( Table 9 ). The R 2 coefficient rise of 43.17% for this model means that 43.17% of the variation of the total score was explained by variables taken into the model. The remaining 56.83% depends on variables not included in the model and on random factors.
Discussion
Since patient medication adherence is a major health concern, we must articulate the significance of the problem and suggest improvements. Lack of adherence continues to present a problem for clinicians and researchers who need better information to understand medication adherence among older patients with HT. The goal of this study is to better understand the factors that influence the adherence situation regarding important variables. The key to effective antihypertensive therapy is to adhere to therapeutic recommendations and ensure appropriate cooperation with the entire medical team. Regarding the adherence to treatment requirements, the mean score in our study was 20.1 points out of 56. The range of scores was 14-32. Higher results indicated less compliance and adherence to therapy. The literature on this subject provides several sociodemographic and clinical factors that affect the patients' adherence.
Some authors, such as Miller, 29 32 adherence is modified by factors related to socioeconomic status, health care systems, health conditions, therapy, and patient-related factors. Therefore, research on adherence research in older adults is particularly important because this group of patients is often excluded from clinical trials. Because the older adults are prone to multiple comorbidities and present a higher risk of polypharmacy, they may have a lower adherence to a medication regimen. [33] [34] [35] In the current study, older age, living alone, and female gender are determinants of the lower adherence measured by the Hill-Bone CHBPTS. Several studies have shown that it is probable that men will show better adherence than women. 36, 37 However, other studies have offered results that demonstrate that women have better adherence to antihypertensive therapy. 38, 39 A higher level of adherence to treatment recommendations in our study was observed in people living with a spouse or a partner, in patients who have a higher education level, and in people who work. This may be due to the support that patients receive from a close relationship; they may pay more attention to their health because they are thinking of their spouse or partner. Some studies have reported that a lack of a caregiver or a caregiver's large workload may influence adherence to treatment. 40, 41 In addition, patients receiving monotherapy adhere to antihypertensive therapies better, and these results are consistent with the research of other authors. 42, 43 Bangalore et al 44 demonstrated that non-adherence is related to the increase in the number of pills that patients take. In the study conducted by Ingersoll and Cohen, 45 it was noted that older adults are more likely to adhere to medication with a simpler dosing schedule rather than a complex dosing schedule.
Our study found that patients taking alpha-blockers present higher adherence to appointment keeping than the those who do not, and on the other hand, it was noted that patients who take thiazide diuretics are less adherent taking medications, and this may be resulted from higher risk for side effects and adverse reactions such as dizziness and light 46 confirm that the number of tablets used during HT treatment should be kept to a minimum, especially in older adults. This practice gives an opportunity for increased adherence to therapeutic recommendations and a higher level of cooperation, as well as reducing the risk of the side effects of antihypertensive drugs. Undoubtedly, taking a large number of tablets each day does not encourage the patient to use pharmacotherapy, and the available data indicate that, in people older than 65 years, the number of medications that the patient takes per day varies from two to six doses. 46 
Study limitations
This study contains a few limitations. A cross-sectional study design at best provides clues to associations but limits definitive statements about causation. The most significant limitation is that the study sample was small and recruited from a single center. Another limitation is that the level of adherence in the study was measured using a direct method based on the self-reported questionnaire with a cross-sectional design of the study. Finally, no correction for multiple statistical comparisons was made.
Practical implications
The subject undertaken in the present study on factors influencing adherence to older adults with HT can be a valuable cognitive and practical cue for professional health care providers for patients in this clinical group. Identifying factors and understanding how they affect adherence in the elderly may allow optimizing care for patients with HT. It is an undisputed fact that age-related disorders may contribute to worse adherence. Support from medical staff is one of the factors that ensures adequate adherence for older adults.
Conclusion
This study analyzed the demographic, socioeconomic, and clinical variables that affect medication non-adherence in patients with HT. Our study has shown that the variables of age and education level were statistically significant in explaining the adherence rates. Therefore, when educating people about medications, medical teams should pay more attention to patients older than 65 years with HT, who have a low level of education and who lack social support. There is a need for focused and personalized education among this group of patients, so that they better understand and adhere to the medication treatments, with the goal to reduce the risk of stroke and myocardial infarction and their sequelae.
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